Abstract: Blue sheep (Pseudois nayaur) are the principal prey of the endangered snow leopard (Panthera uncia) in the Himalayas and adjacent ranges. We studied group size and population composition of blue sheep in Manang District, Annapurna Conservation Area, Nepal. Overall mean group size was 15.6 (SE = 1.3), but it varied seasonally (P < 0.001), with significantly smaller groups in winter than in other seasons. Mixed groups were most numerous in all seasons, and there was no evidence of sexual segregation. Yearling sex ratio (93.7 M: 100 F) did not vary seasonally, nor did the ratio deviate from parity. Adult sex ratio showed a seasonal pattern favoring males post-parturition but female-biased during the rut and pre-parturition. Seasonal variation in sex-specific mortality is offered as a plausible explanation for the observed pattern in adult sex ratio. 
The snow leopard and red fox (Vulpes vulpes) were the only large mammalian predators, and blue sheep the only wild ungulates found in the study area. Small mammals included the Himalayan marmot (Marmota himalayana), the Royle's pika (Ochotona roylei), the least weasel (Mustela nivalis), the stone marten (Martes foina), and the Sikkim vole (Alticola sikkimensis). A more detailed description of the study area is given by Oli (1991 We scanned mountain slopes with 10 x 50 binoculars. Once located, blue sheep groups were observed with a variable magnification (15-60 x) spotting-scope mounted on a tripod. When possible, the sheep were classified as trophy-age males (>7 yr), medium males (4-6 yr), young males (2-3 yr), yearlings (1-to 2-yr-old M or F), ewes (>2 yr), and lambs (<1 yr: Wegge 1979). Sex of yearlings was determined only when observed from a close enough distance so that detailed horn structure could be seen. We used horn length criteria (Wegge 1979) in combination with other morphological characteristics (e.g., body size, pelage color) to classify adult males to their age classes.
Blue sheep that were aggregated in an area with coordinated movements were considered to belong to 1 group. Groups were classified as male (groups consisting of M >2 yr), mixed (groups consisting of adult sheep of both sexes, and yrl and/or lamb), mother-young (groups consisting of ewes, yrl and/or lamb), male-female groups (groups consisting only of ad M and ad F), and solitary (single animal of either sex). The total number of individuals and group type were noted, and data on group composition were used only when observations allowed all members of a group to be classified. We observed blue sheep until all individuals in a group were classified, and when sex and age classification of all group members was not possible, until the total count was obtained.
One of us (Oli) had visited the study area annually since 1987. Annual visits to the site as well as our continued presence in the study area throughout the study allowed us to confirm that no catastrophic event, immediately before or during this study, affected the sheep population composition. Because the study area was above the tree-line (i.e., open country) and all surveys were conducted on foot during daytime, there was little variation in the visibility due to vegetation or time of day that could have biased GCC results (McCullough 1993). These strategies should have minimized biases in GCC data documented in previous studies (McCullough 1993), but the possibility of some degree of bias or classification error due to weather conditions and inaccessibility to some parts of the study area could not be excluded.
We used 1-way analysis of variance (AN-OVA) on rank-transformed data to test for seasonal variation in group size. If a significant difference was detected, Waller-Duncan k-ratio test was used for multiple comparison. All other statistical comparisons were made with the loglikelihood ratio (G) test. Statistical analyses were performed with Statistical Analysis System (SAS Inst. Inc. 1988) and were considered significant at a = 0.05. Program POWER (Borenstein and Cohen 1989) was used to estimate statistical power (1-A/).
RESULTS
A total of 2,751 sheep belonging to 176 groups was observed, with a mean group size of 15.6 (SE = 1.3) and a high coefficient of variation (Table 1) . Group size varied seasonally (F = 8.50, 2, 173 df, P < 0.001, 1-0 = 0.897), with significantly smaller groups in winter than those in spring and autumn. Group size was similar in spring and autumn (Fig. 1) . Groups with < 10 sheep/group made up 71% (n = 72), 50% (n = 66), and 39% (n = 38) of observations in winter, spring, and autumn, respectively. Mixed groups were most numerous in all seasons (Fig. 2) , but frequencies of observed group types varied seasonally (G = 18.36, 4 df, P = 0.001). Mother-young groups were observed in all seasons, but they were more numerous in spring; male-female groups were observed in winter only. Mixed groups were significantly larger than all other group types (G = 73.85, 8 df, P < 0.001). Mother-young groups were smaller; 92% (n = 36) consisting of -10 sheep/ group (Fig. 3) .
Of 2,751 sheep observed, 1,630 (59%) were classified to sex and age classes. Overall, adult males, ewes, yearlings, and lambs composed 34, 32, 15, and 19% respectively, of total sheep classified (data pooled from all seasons). However, sex and age composition varied seasonally (Fig.  4) , and this variation was statistically significant (G = 72.35, 6 df, P < 0.001). Yearling sex ratio (93.7) did not vary seasonally (G = 0.23, 2 df, P = 0.889), nor did it deviate from parity (G = 0.129, 2 df, P = 0.719). Adult sex ratio was 93.7, 126.9, 91.7 in spring, autumn, and winter. Seasonal variation in adult sex ratio was significant (G = 6.45, 1 df, P = 0.040), but it deviated from parity only in autumn (G = 6.29, 1 df, P = 0.012). Trophy age males were more numerous than the other 2 male age classes, and this trend A few exclusively male, and mother-young groups were observed, but a consistently large proportion of mixed groups in all sampling periods suggests that sexes generally are not segregated in blue sheep, although some evidence of segregation has been found in India (Chundawat 1992), and Qinghai and Tibet, China (G. B. Schaller pers. commun.). Sex-specific selection pressure due to body size and ecological dimorphism (Miquelle et al. 1992 ) probably exists in blue sheep as in other north temperate ungulates. However, habitat must offer a heterogenous environment with unevenly distributed resources for animals to benefit from sexual segregation through differential exploitation of resources (Miquelle et al. 1992 
